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Radio frequency identification (RFID) is gaining popularity a s  a tool to monitor and identify tagged 
objects. The readers were installed at designated location to read the tags in the vicinity. The 
readings on the object is processed to turns it into useful information for the businesses. However, 
there are readers that can redundant permanently or only at certain time of period. This is because 
all the tag that read by the reader has been also read by adjacent reader. The particular reader 
also does not have any other tags to be read. During this period, the reader can be put into sieep 
mode to save some energy. For mobile readers, it can be removes from the location and be  used in 
other areas that are much needed. Reducing energy consumption can increase the device lifetimes 
and promote sustainability such a s  releasing less emission to the environment. In this paper, we 
address the problem of identifying this redundant reader using a simple but effective approach. Our 
approach contributes to energy savings, reduce interference and duplicate readings in the dense 
RFID reader network. We compare our approach with others and proved that ours is simpie but 
effective and accurate. 
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1. INTRODUCTION 
RFID is emergirlg as a tool for monitoring. tracking and 
identifying objects with unique identification. It has been 
use in many areas including supply chain,' healthcare,' 
wildlife3 and farming.' It enables process improvement on 
the area where it turns tedious manual works into simpli- 
fied automated process. For ezanlple. instead of scanning 
the barcodes manually, RFID car1 sinlultaneously read all 
the tagged objects and return related data to the system 
on the fiy. Before RFID, it is impossible to accurately yer- 
ify a typical shipment of thousand items. 
There are many advantages of RFID compare to the 
barcode. Besides sjmultaneous identification, i t  does not 
need line of sight to detect thc object and able to provides 
tiinestamp and location on each reading. The timestamp 
is important to record when the object is present in the 
area. The location is presented by the reader ID which 
is fixed at the designated area. RFID tag can store more 
data such as espiry date and manufacturer information. 
the 110 line of sight detection ability, objects monitoring 
it can be perform remotely by the system which reduce 
dependencies to human. 
More applications will be emerged as RFID will help to 
improve the process in the business. More reader will be 
deployed to monitor the objects for tracking and security 
purposes. However, not all the time the reader needs to 
be monitor [he objects. There are times where the reader 
can be put into sleep or removed from the area because 
there is no object to be read or the objects that they read 
have been covered by other reader. In literature, the prob- 
lem is known as redundant reader removal and has been 
discussed in Refs. [5-101. The problem is id-ntified as NP 
hard as proved in Ref. [j]. This jobless reader need to be 
identified because we need to do energy savings that helps 
lo extend the device lifetimes. Energy saving-is very cru- 
cial in certain application. For exanlple the mobile reader 
deployed in llatural disaster need to save energy in case the 
rescue effort takes longer time to finish." Mobile reader 
Syste~n can be alerted when the items are approaching has been used in the rescue to detect the RFID tag attached 
expiry date to avoid customer from buyirig it. Because of to the e~nployee card. \Ve choose to focrls on encl-gy sav- 
'Corresponding nuthor; E-mail: Iiairuln@utlim.cclu,11iy 
ings to highlight the benefits that gathered by identifying 
and remove or putting the jobless reader into sleep mode. 
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Fig. 5. Performance of PRIOR and RRE when the number of readers 
randomly deployed Increased Crorn 50 to 500. 
tags is started I'rom 50 and increase by 50 until 500 for 
each sample. The purpose of this experi~uent is to investi- 
gate the minimum number of reader that will be put into 
operation to monitor the tags. The lower number of the 
reader used is the better. 
Figure 4 shows the result of the experiment. On all sam- 
ples PRIOR always have about 10% lower in nurnber of 
readers used to cover the tags compare to RRE. One thing 
that make PRIOR is better than RRE is because PRIOR 
performed centralize processing after getting all the read- 
ings from the reader. This make the decision taken by 
PRIOR is more justified because it consider the whole situ- 
ation based on the location of tlic reader and tags. In other 
hand FGS has produced the decision first by locking tags 
to particular reader. It makes decision without co~isidering 
the overall system situations. There can be better solutioli 
if RRE take times to consider other option before locking 
into the solution. 
The second experiment is conducted to cotlipare the per- 
formance of PRIOR and RRE under differeni number of 
readers deployed. The readers are increased by 50 from 
50 readers until 500 readers. The number of tags is 200 
and constant throughout the time. The tags are set to be 
read randomly by the readers. Figure 5 shows the results 
from all the samples PRIOR performs better than RRE. 
All the samples show about 10% reductions in the number 
of readers used by PRIOR co~npared to R E .  This proves 
that PRIOR performs more efiicient than RRE and can 
achieve Inore energy savings when used. 
5. CONCLUSION 
An RFID reader can become redundant at certain point 
when all the tags in its vicinity have been read by other 
readers. In this paper, we suggest to put such reader illto 
sleep mode to save energy consumption. The results from 
the simulation show Illat sigliilicalir performance showed 
by PRIOR compare to other existing approach. By reduc- 
ing the number of reader, we lowered the chances of signal 
collision that is the soul.ce of noise readings. The number 
of' duplicate readings also been reduced because the tag 
only been read only on one particular reader. Indirectly the 
algorithm will help in producing clean RFID data stream 
from noise and duplicate and promote sustainability for 
the energy saving. 
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